A higher-harmonic cavity will be used to increase the beam lifetime and suppress coupled-bunch instabilities for Hefei Light Source-II. In this paper, the simulated results confirm that tuning in the harmonic cavity may suppress the parasitic coupled-bunch instabilities. The higher-harmonic cavity has been designed and the calculated factor of lifetime improvement is larger than 2.5.
INTRODUCTION
To users of synchrotron radiation, the beam lifetime is one of the most important aspects of a synchrotron light source. In low to medium energy storage ring light sources, the lifetime is usually dominated by large-angle intrabeam (Touschek) scattering. One proven method for increasing the Touschek lifetime without compromising the transverse beam brightness is to reduce the peak charge density of an electron bunch. This requirement can be met by adding a higher harmonic RF system to modify the shape of the RF bucket. The energy distribution is unaffected but the bunch lengthens and the peak charge density decreases and the lifetime improves. Meanwhile, the harmonic cavity increases the spread of the synchrotron frequency of the electrons, which results in Landau damping [1] .
In light sources, higher harmonic cavities are used successfully at the NSLS VUV-ring, ALS, NSLS-II, MAX II, BESSY II and ALADDIN. A passive higher harmonic cavity will be used to increase beam lifetime and suppress coupled-bunch instabilities in the Hefei Light Source II Project (HLS-II). When all RF buckets are filled equally, the transient beam loading may be neglected. However, unwanted side-effects such as Robinson instabilities should be avoided [2] .
The experience with the main RF system indicated the importance of avoiding the HOMs of the cavities. That can be accomplished by reducing the Q-factor of the most harmful HOMs by the addition of a special absorbing load or a damping antenna.
In this paper, we present the simulated instability results and the preliminary design of the higher harmonic cavity with HOM damper for HLS II.
INSTABILITY
For HLS II, we use the parameters shown in Table 1 . The harmonic cavity impedance and Q factor are estimated respectively for 3 rd and 4 th harmonic cavities. The instability results from 500000-turn simulations of 100 particles per bunch are shown in Figure 1 . The curve shows the parameters for optimal bunch lengthening. o : mild instability, where the energy spread exceeds its natural value by (10-30)%; : moderate instability, where the energy spread exceeds its natural value by (30-100)%;
: strong instability, where the energy spread has increased more than 100%; : lost macroparticles. The results show that tuning in the harmonic cavity strongly suppresses the parasitic coupled-bunch instability. The calculated optimum lifetime improvement factors are 2.98 and 2.58 for 3 rd and 4 th harmonic cavities. 
DESIGN
Because of the limited space of HLS-II, the 4 th harmonic cavity based on Duke's RF cavity [3] with HOM damping by the SiC duct ( ' ε =30, " ε =21) has been simulated (shown in Figure 2 ) and the fundamental and HOM parameters are presented in Table 2 . The shunt impedance is equal to 3.6 Ω M . We find that the HOM quality factors are decreased significantly by the HOM damper. We also designed a third harmonic cavity according to the KEK-PF RF cavity (shown in Fig. 3 ) [4] . The cavity absorbs HOMs by two SiC ducts. But the simulations show that some HOMs below the cutoff frequency of the beam pipe are trapped in the cavity. However they are coupled efficiently by three couplers with rod-shaped antenna [5] . Figure 4 shows the cavity with SiC ducts and three coaxial couplers. Comparing Table 3 and Table 4 , we think that the HOMs are damped effectively. Proceedings of IPAC'10, Kyoto, Japan
